Immobility, fixation or paralysis of the vocal folds is an ominous sign when encountered in the clinics. This may be due to a variety of diseases, lesions, injuries or vascular compromise which may affect the integrity and physiologic mechanism of the vocal folds. The common etiologies include infectious processes such as laryngeal or pulmonary tuberculosis (PTB), malignancy or neoplasms, central problems such as cerebrovascular accidents (CVA), stroke and others. 1, 2, 3 The problem should be addressed immediately because this potentially life threatening and imminent narrowing of the glottic opening may lead to respiratory distress. Vocal fold paralysis due to compression of the recurrent laryngeal nerve from PTB and laryngeal cancer are perennially seen in clinical practice, but immobility of the vocal folds due to cricoarytenoid joint fixation or ankylosis is seldom seen and appreciated.
P hiliPPine Journal of otolaryngology-head and neck Surgery FEATURED GRAND ROUNDS were unremarkable. Head and neck examination showed no cervical lymphadenopathy or palpable mass.
Video laryngoscopy showed both vocal folds were immobile and fixed in paramedian position upon inspiration with a 1-2 mm glottic opening and no mass or lesion appreciated. (Figure 1 )
The initial impression was impending upper airway obstruction secondary to bilateral vocal fold paralysis. Under general anesthesia, direct laryngoscopy revealed no mass or lesion on both vocal folds and passive mobility test demonstrated resistance and limitation of lateral rotation and movement of the arytenoids on both sides. (Figure  2 ) The vocal folds did not abduct on lateral retraction of the arytenoids. Tracheostomy was performed and he was discharged after a few days.
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A subsequent laryngeal electromyography (EMG) study showed no signs of myopathy or acute or chronic denervation changes of the thyroarytenoid muscles and rheumatoid factor was normal. At this point, bilateral cricoarytenoid fixation or ankylosis was considered and posterior interarytenoid web and bilateral vocal fold paralysis were ruled out.
We recommended a lateralization procedure such as unilateral arytenoidectomy with cordectomy. The patient is currently well while he and his family are still contemplating whether he will undergo the surgical procedure.
DISCUSSION
Respiratory stridor is always considered an ominous sign which implies upper airway obstruction. If severe, stridor may compromise breathing and in some instances is life threatening and a telltale sign of imminent danger requiring immediate endotracheal intubation. Stridor is a musical, high-pitched sound which may be elicited in the presence of laryngeal and upper tracheal obstruction while wheezes are defined as high-pitched, continuous, adventitious lung sounds. 4, 5 Stridor may be due to several reasons such as immaturity of the laryngeal structures seen in laryngomalacia in newborns, laryngeal infection, foreign body in the airway and chronic obstructive pulmonary disease. 3, 6 This may be the reason why bronchial asthma was entertained in the clinical course of our patient and initially at the emergency room. It is unfortunate that despite the non-responsiveness of bronchial asthma to medical therapy and persistence of stridor, no ENT referral to evaluate the upper airway was made until recently. It should be emphasized that patients who develop stridor need to be evaluated by otolaryngologists specifically to ascertain the status of the vocal folds, which in this case turned out to be fixed or ankylosed, a condition which is rarely seen and encountered in clinical practice.
Among the differential diagnoses considered in this case were laryngeal cancer, vocal fold paralysis, interarytenoid web and arthritis. 7, 8, 9 Initially, laryngeal cancer was entertained because of his age, however no mass or suspicious lesion was appreciated on video laryngoscopy and this was ruled out. Because the vocal folds were immobile and fixed in paramedian position upon inspiration, bilateral vocal fold paralysis was considered with the etiology to be determined.
Vocal fold paralysis occurs when nerve impulses to the laryngeal muscles are disrupted in case of CVA or stroke, recurrent nerve injury after thyroid surgery or compression of the inferior laryngeal nerve due to pulmonary TB or lung cancer. 8, 11 On the other hand, vocal fold fixation occurs when movement of the cricoarytenoid joint is compromised in cases of rheumatoid arthritis provided that the innervation is intact. 10, 11 Another common differential diagnosis which may be entertained is laryngeal TB in which nodular lesions may be seen in the vocal folds, granulation tissues are usually present in the posterior commissure and histopathology shows Langhans cells and caseation necrosis. 8 Paralysis is oftentimes unilateral due to compression of the recurrent laryngeal nerve from apical PTB. Although the patient has a history of TB, he was asymptomatic and close examination of the vocal folds revealed no lesions except for bilateral fixation, and this was ruled out.
Direct laryngoscopy (DL), the gold standard in the evaluation of laryngeal anatomy especially when dealing with the vocal folds, 3 showed smooth, normal-looking vocal folds with no lesions. The passive mobility test is done to differentiate vocal fold paralysis from cricoarytenoid ankylosis by retracting or pushing the arytenoid laterally. If there is limitation of rotation and movement of the arytenoid laterally and the vocal folds do not abduct, then cricoarytenoid ankylosis or fixation is considered. On the contrary, if the arytenoid rotates and abducts laterally when retracted by forceps, then vocal fold paralysis is considered. 1, 6 Hence, because there was limitation of rotation and movement of the arytenoids, cricoarytenoid joint fixation was entertained and vocal fold paralysis was ruled out.
Interarytenoid web was excluded because the vocal folds had no mucosal adhesions, synechiae or any scarring within the posterior portion of the glottis. In addition, although the patient's glottic opening was restricted, no difficulty was encountered during endotracheal intubation since a smaller caliber tube was used.
To further confirm the diagnosis of cricoarytenoid fixation, laryngeal electromyography (EMG) revealed no paralysis of the thyroarytenoid muscles with no signs of myopathy and acute or chronic denervation, making bilateral vocal fold paralysis unlikely in this case. Laryngeal EMG is indicated to determine the integrity of the laryngeal muscles and innervation especially in cases of vocal fold paralysis. 11 In postthyroidectomy patients, laryngeal EMG is done 6 months after surgery to determine if the laryngeal nerve injury may recover or is irreversible. The 6-month waiting period is to allow swelling or inflammation to subside and to observe whether the injured nerve will recover prior to further intervention. 12 The findings on direct laryngoscopy, passive mobility test and laryngeal electromyography clearly favor the diagnosis of cricoarytenoid joint ankylosis. Other ancillary procedures such as a CT scan may show sclerosis of the arytenoids 1, 11 in elderly patients and videostroboscopy may be useful in determining the relative vertical height and tension of the vocal folds for assessing the cricoarytenoid P hiliPPine Journal of otolaryngology-head and neck Surgery FEATURED GRAND ROUNDS function. 1 A CT scan was not done because there was no palpable neck mass and no other lesion was entertained that would warrant CT imaging. Videostroboscopy may help and may further show and magnify the movement of the vocal folds for observation however, the findings seen on direct laryngoscopy and laryngeal EMG were deemed enough to support and confirm the diagnosis.
The patient may be classified under type IV posterior glottic stenosis -congenital or acquired bilateral cricoarytenoid fixation with or without interarytenoid scarring -based on the classification by Bogdasarian and Olson which was later modified by Irving and associates. 3 Interarytenoid web and scarring presents as bilateral impaired abduction but adduction is normal and patients affected tend to have a normal voice while the main presenting symptom is airway compromise. In cricoarytenoid joint ankylosis, adduction and abduction of the vocal folds are limited. 3 As previously mentioned, to distinguish cricoarytenoid joint ankylosis from vocal fold paralysis, palpation of the cricoarytenoid joint on rigid endoscopy and laryngeal EMG are necessary for definitive diagnosis. 6 The patient's voice was normal because the vocal folds approximate each other with a 1 to 2 mm glottic opening while no history of aspiration was apparent because the vocal folds are fixed in paramedian position which may prevent fluid from entering the larynx during swallowing. Although the patient's voice is normal, respiration is compromised manifested as stridor and difficulty of breathing requiring tracheostomy.
In contrast, patients with acute or recent unilateral vocal fold paralysis in post-thyroidectomy or post-CVA (stroke) conditions may initially manifest with aspiration. This is because the vocal fold assumes an intermediate position in which the glottic opening is relatively wider compared with the paramedian position. In a few months' time, the paralyzed fold will compensate, move medially, and assume a paramedian position and aspiration may eventually resolve. 13 Cricoarytenoid ankylosis has several etiologies which include arthritides, bacterial infection and trauma. Rheumatoid arthritis may account for numerous clinical diagnoses of cricoarytenoid ankylosis. 2 Other causes include gout, Reiter Syndrome and ankylosing spondylitis. Some anecdotal evidence suggests a mump-associated laryngeal arthritis and fixation secondary to radiation therapy. 2, 8 Bacterial involvement of the joint space with infectious microorganisms such as streptococcal species with resultant ankylosis is also well established. 8 External and direct laryngeal trauma may also result in cricoarytenoid joint injury. 8 Documented and retrospective studies suggest intubation-related joint injury and posterior or anterior arytenoid displacement secondary to the distal tip of the endotracheal tube engaging the arytenoid during intubation. 8 Traumatic obstetric delivery using forceps and postpartum newborn care through vigorous cleansing and suctioning the mouth and pharynx of the newborn are also mentioned in the literature. 11 Posterior dislocation resulting from extubation with a partially inflated endotracheal tube cuff is another probable cause. 7, 8 Another potential etiology is arytenoid chondritis secondary to prolonged endotracheal intubation which results in fibrosis. 8, 16 Reviewing the patient's history, however, showed no history of trauma, previous intubation, signs and symptoms of arthritis and serious laryngeal infections. The patient was delivered via normal spontaneous delivery by a traditional birth attendant ("hilot") and no apparent respiratory distress or postpartum hospitalization was known of by the patient.
Cricoarytenoid ankylosis is usually associated with cases of rheumatoid arthritis with 17 to 33% incidence among RA patients. 9 House et al. in 2010 described approximately 0.1% incidence of cricoarytenoid joint ankylosis in endotracheal intubations. 16 Most cases of vocal fold immobility seen under the service is secondary to vocal fold paralysis due to cerebrovascular accident (stroke), pulmonary problems such as PTB or laryngeal malignancy and to our knowledge, this is the first reported case of cricoarytenoid joint ankylosis in our institution.
Chronic cricoarytenoid joint ankylosis may be mistaken for asthma or chronic bronchitis, with symptoms of dyspnea, hoarseness or stridor. 3 In rheumatoid arthritis, laryngoscopy may show rough and thick mucosa and narrowed glottic chink which were contrary to the recent endoscopic findings. If the etiology is bacterial, there is direct involvement of the joint space with infectious agents such as streptococcal species which leads to scarring and thickening of the cricoarytenoid joints. 8 Airway compromise occurs most commonly in patients with long-standing cricoarytenoid ankylosis and laryngeal stridor has been described as the sole presentation of the disease as manifested in this case. 8, 14, 17 To rule out RA in this case, rheumatoid factor (RF) was done with negative results.
Finally, when it comes to upper airway obstruction, the glottic opening or opening of the vocal folds should be thoroughly evaluated. The normal glottic opening in newborns opens approximately 4 mm in a lateral direction. Congenital subglottic stenosis is defined as a subglottic diameter of less than 4 mm. 13 In retrospect, it may be presumed that the patient's glottis may not be seriously compromised since birth because he was able to thrive and breathe with no apparent difficulty. It may be conjectured that narrowing of the glottic opening occurred only later in life. Although asymptomatic, rheumatoid factor was negative, and the etiology of the patient's ankylosis remains perplexing and elusive.
The management of cricoarytenoid ankylosis includes tracheostomy to address the upper airway obstruction. Surgical management includes open arytenoidectomy, arytenoidpexy and endoscopic arytenoidectomy or transverse cordectomy and all have their advantages and disadvantages. 6, 11, 16 These are lateralization procedures which aim to widen the glottic opening and wean the patient from tracheostomy afterwards.
In closing, when bronchial asthma remains refractory to treatment, the physician should not hesitate to refer to otolaryngologists to rule out other probable upper airway pathologies. Although rare, ankyloses of the cricoarytenoid joint should be considered especially when the movement of the vocal folds is compromised. Although direct laryngoscopy, passive mobility tests and laryngeal EMG are indispensable in clinching the diagnosis, the clinical history is important in determining etiology which in this case remains elusive and perplexing.
